The authors elaborated a new complex methodical approach to the evaluation of necrotic disease of beeches. They used two evaluation scales: a scale for the evaluation of stems and a scale for the evaluation of beech crowns. A four-degree scale for the evaluation of necrotisation of crowns completed the existing five-degree scale for the evaluation of necrotisation of stems. Combination of both these scales into one methodical approach produced the third, complex scale for the evaluation of necrotisation of whole trees. The proposed combined scale is recommended for the monitoring of beech necroses.
Recently the problem of the tracheomycotic type necrotic disease of European beech has become relatively well known in European countries and different attention was paid to its investigation. Most authors dealt with the necrotic disease partially and focused on the phytopathological problems only. At present, however, a more profound and complex investigation of this disease is demanded, especially with regard to an increase in the virulence and extensive epiphytotic of this disease.
One of the ways of expressing the present state of the beech necrotic disease is a complex revision of methodological approaches to its evaluation. The elaboration of various evaluation methods was in the focus of more authors' attention in the past. In earlier papers, the evaluation of the health condition (defoliation) of beeches was often put in connection with the process of the dying off of necrotised branches and foliage yellowing. This process results in the drying of crowns and changes in their transparency. At the same time the authors described the process of the breaking of dead branches and increased defoliation. Such papers were published for example by Funk (1940) , Heinrich (1970 ), Lonsdale (1985 -1986 , Surovec (1990) , Surovec and Novotný (1986) , Rosnev and Petkov (1996) . Later, there appeared papers that related the process of necrotisation of beeches with tree classes (Magasi, Newell 1983) or with the amount of leaf cast (Innes 1992) . The frequency of necroses on annual shoots was evaluated by Cicák et al. (1995) . Concrete methodical approaches to the evaluation of the degree of stem and crown necrotisation were elaborated in other papers. For example Cicák and Mihál (1997) published a scale for the evaluation of the degree of stem necrotisation, which was modified by Leontovyč and Zúbrik (1998) , who completed it by the evaluation of necroses in crowns and defoliation. Similarly, Jančařík (2000) elaborated a scale for the evaluation of the health state of broadleaved trees, which also included the occurrence of necrotic damage on branches. The influence of necrotic damage of branches on their breaking and subsequent defoliation was quantified by Mihál (1998a, 2000) .
The aim of this paper is to contribute to the methodological complexity of evaluation of beech necrotic diseases. Based on the data cited above and on their own methods of evaluation, the authors propose a new approach which can be used for the parallel evaluation of necrotic damage of crowns, stems and whole trees as well.
MATerIAl And MeThods
For the evaluation of the necrotic disease of beech stems we used the classification scale elaborated by Cicák and Mihál (1997) We proposed only four degrees for the scale of crown evaluation. A higher number of degrees would considerably complicate the objectivity of evaluation because the crowns are worse accessible for observation than the stems. The third degree of the necrotic disease of crown is illustrated in Fig. 1 .
For a complex evaluation of the necrotic disease of the whole tree, we elaborated a scale combining the degree of necrotic damage of the stem and of the crown as well (Table 1 ). For a model example of the calculation of degrees of necrotisation of whole trees we used results obtained in four localities in the Stara Planina Mts. in Bulgaria. The evaluation was carried out in the second half of April 2006 in the monitoring plots of beech stands. A brief characteristic of each locality together with the size of the sets of evaluated trees is given in Table 2 . Data on degrees of necrotisation of beech stems from each plot were evaluated Our main task was to do a complex evaluation of the degree of necrotic damage of whole trees which would be based on a separate evaluation of the stem and crown part of trees. Besides, we wanted to find out whether there was a relation between the necrotic damage of crown and sociological position of beeches in the stand as it was confirmed in the necrotic damage of stems (Cicák, Mihál 2002).
For testing the significance of differences in the necrotic disease of crowns, stems and whole trees, expressed by indices of necrotisation, between individual tree classes we used the Mann-Whitney U test. We chose this test because of the non-parametric character of the data which resulted from discrete values used in the evaluation scales. We also used this test for testing the differences between individual localities, separately for crowns, stems and whole trees.
resulTs And dIsCussIon
Results of necrotic disease evaluation by means of indices of necrotisation of stems (I NS ), crowns (I NC ), and whole trees (I NWT ) in individual tree classes are given in Table 3 . In all localities we observed an increasing trend of the values of these indices in relation with the worsening sociological position of trees in stands. The only exception was the Balkanets locality, where the values of indices of crowns and stems were lower than the indices of whole trees in the 2 nd tree class compared to the 1 st tree class. However, we did not record a significant difference in any case. On the contrary, in the 3 rd tree class the values of indices were significantly higher (P < 0.05) in this locality than in the 1 st and 2 nd class. In some other localities (Ribaritsa and Shipka) significant differences were confirmed already between the 1 st and 2 nd class. In the Beklemeto locality the differences were not significant in any case. The results of significance evaluation indicated the existence of a relationship between the degree of necrotic disease and sociological position of trees in stands, and it applied to crowns, stems and whole trees as well. In the case of beech stems this relationship was confirmed by Cicák and Mihál (2002) .
The values of the indices of necrotisation of crowns, stems and whole trees in all tree classes evaluated in individual localities are presented in Table 3 . We did not find any significant differences in the values of I NC in any case. Significant differences in the values of I NS were found only between the locality Ribaritsa and Shipka and between the locality Beklemeto and Shipka. Significance of differences in the values of I NWT showed the same pattern.
Separate evaluation of crowns and stems has its grounds and significance. It depends on the purpose for which we intend to use the obtained results of evaluation. If we need to evaluate the quality of timber production, we will use the evaluation of stems. In the evaluation of stems we often meet with cicatrised wounds which still have an additional negative influence on timber quality. The remaining traces of cicatrised necroses are visible only on the radial cut of the stem (Cicák, Mihál 2001) . According to our opinion, the joint evaluation of crowns and stems is significant because together with evaluation of defoliation it gives a more complex image of the health condition. From this viewpoint, the process of deramification is also of great importance because it influences the transparency of crowns. Necrotic disease in beech crowns is a frequent cause of deramification -breaking of branches at places with necrotic damage (Cicák, Mihál 1998a , 2000 . The process of the dying off and breaking of necrotically damaged branches in beech crowns and subsequent changes in crown transparency were also observed by Schütt and Summerer (1983) and Woodcock et al. (1995) .
